SUMMARY To determine whether cardiomyopathy could be distinguished from coronary artery disease, we used thallium scanning to study 25 patients with severe left ventricular dysfunction and chronic heart failure. Ten patients had normal coronary arteries and idiopathic cardiomyopathy (ejection fraction 20 + 5 %), and 15 patients had multivessel coronary disease and left ventricular dysfunction (ejection fraction 25 + 6%). The exercise time and maximal heart rate were similar in the two groups. Two patients with cardiomyopathy and 11 with coronary artery disease had a positive exercise ECG (p < 0.05). Thallium scans showed perfusion defects in all 25 patients. The perfusion defects were complete in nine coronary artery disease patients (60%) and in one patient (10%) with cardiomyopathy (p < 0.05). Extensive defects involving more than 40% of the left ventricular circumference, the number of segments involved, redistribution on the 4-hour scan, lung uptake and ventricular size were similar in the two groups. Perfusion defects on thallium scanning can occur in patients with idiopathic dilated cardiomyopathy and chronic heart failure. Thallium scanning cannot be reliably used in patients with chronic heart failure to distinguish coronary artery disease from cardiomyopathy unless complete defects are present.
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IDIOPATHIC dilated cardiomyopathy is often difficult to distinguish clinically from severe coronary artery disease in patients with chronic heart failure. '-3 Because the management and prognosis of these two diseases is different, precise diagnosis is important. 4 Bulkley et al.> reported that thallium scanning could distinguish ischemic and idiopathic cardiomyopathy, as perfusion defects occurred in coronary artery disease but not in idiopathic cardiomyopathy. Perfusion defects on thallium scanning have been reported in other forms of cardiomyopathy, including sarcoidosis6 and hypertrophic cardiomyopathy with normal coronary arteries.8 Gewirtz et al. 9 suggested that in dogs a dilated left ventricle can cause defects on thallium scans independent of changes in myocardial perfusion.
The aim of the study was to determine whether thallium scans can show perfusion defects in patients with idiopathic dilated cardiomyopathy and differentiate between idiopathic dilated cardiomyopathy and coronary artery disease in patients with chronic heart failure.
Methods

Patients
The study group consisted of 10 patients, ages 25-62 years (mean 44 years), with idiopathic dilated cardiomyopathy' defined as severe left ventricular dysfunction due to myocardial damage from an unidentified cause. These patients had symptomatic left ventricular failure (New York Heart Association functional class II-IV), predominantly global asynergy on ventriculography, left ventricular ejection fraction (LVEF) less than 35% and normal or minimally narrowed (< 50%) coronary arteries.
The study group was compared with 15 patients, ages 27-59 years (mean 49 years), with coronary artery disease and severe left ventricular dysfunction (ischemic cardiomyopathy). These patients also had symptomatic left ventricular failure (New York Heart Association class II-IV), predominantly global asynergy on ventriculography without a discrete aneurysm, LVEF less than 35%, and 70% or greater diameter narrowing in one or more coronary arteries supplying the affected myocardium.
All 25 patients underwent thallium-201 myocardial perfusion scanning. Twenty-four patients were scanned after exercise and again 4 hours later and also underwent cardiac catheterization. One patient who was bedridden with class IV dyspnea underwent thallium scanning at rest and again 4 hours later. She died 2 weeks later and her heart was examined at autopsy. Patients with recent myocardial infarction (less than 1 month), unstable angina or hemodynamically significant valvular or pericardial disease were excluded from the study. All idiopathic cardiomyopathy patients and six of the 15 coronary artery disease patients were receiving digitalis and diuretic drugs. The nine other coronary artery disease patients were receiving diuretics and three of them were also receiving calciumantagonist drugs.
Three of the 10 patients with cardiomyopathy had a history of chest pain suggestive of myocardial ischemia. Two of the 10 patients had Q waves on the resting ECG, four had left bundle branch block and four had nonspecific ST-T wave changes. ECG negative for ischemia reached at least 80% of their predicted maximal heart rate.
Interpretation of Thallium Scans
Scans were randomly and independently interpreted from the original Polaroid scintiphotos by three experienced observers who were unaware of the clinical data. Each observer recorded the following data: (1) the presence, size and site of perfusion defects on the initial scan and any redistribution (defined as a decrease in size or intensity of the defect on the 4-hour scan); (2) whether the defect was complete or partial, homogeneous or nonhomogeneous; (3) the number of vascular areas with defects; (4) the number of views with uptake of thallium at the base of the heart; (5) the size of the left and right ventricular cavities (normal or enlarged); and (6) lung uptake of thallium and any change in lung uptake on the 4-hour redistribution scan. The size of perfusion defects was usually estimated as a percentage of the outer left ventricular myocardial circumference and expressed as less than 20%, 20-40% or more than 40%, corresponding to a small, moderate or large defect, respectively. A complete defect was defined as a segment of the myocardium with no thallium uptake, and a partial defect as a segment with reduced thallium uptake. A nonhomogeneous defect was defined as a segment with interspersed normal and reduced thallium uptake, and a homogeneous defect as a segment with uniformly reduced thallium uptake. Thallium defects were localized to one or more of three specific vascular areas -the left anterior descending coronary artery vascular area, the right coronary or left circumflex vascular area and the left circumflex vascular area and to a nonspecific apical vascular area, as previously described. '5 The three observers were asked to interpret the thallium scans as consistent with or inconsistent with coronary artery disease. The accuracy of interpreting scans was defined as the percentage of correct interpretations.
Postmortem Study
The heart of the patient who died was examined at autopsy. Serial transverse sections of the coronary arteries were visually examined at 1-2-mm intervals. Gross examination of the heart was performed after fixation with formaldehyde. The heart was sectioned transversely to the long axis into 1-cm slices. Multiple blocks of myocardium were taken, stained with hematoxylin-eosin and examined histologically. 1.3 for coronary artery disease patients (NS). Redistribution on the 4-hour scan (figs. 2 and 3) occurred in four cardiomyopathy patients (40%) and in 10 coronary artery disease patients (67%) (NS), whereas only constant defects were present in six cardiomyopathy (60%) and five coronary disease patients (33C/). Complete perfusion defects ( fig. 3 ) occurred in nine coronary artery disease patients (60%) and only one cardiomyopathy patient (10%) (p < 0.05); partial defects occurred in six coronary disease (60%) and nine cardiomyopathy patients (90%). Nonhomogeneous defects (figs. I and 4) occurred in seven cardiomyopathy patients (70%) and seven coronary artery disease patients (47%) (NS), whereas only homogeneous defects occurred in three cardiomyopathy (30%) and eight coronary artery disease patients (53%). Uptake of thallium at the base of the heart, left ventricular enlargement. right ventricular enlargement, lung uptake and improvement in lung uptake on the 4-hour redistribution scan occurred similarly in both groups of patients (table 2) .
Interpretation of Thallium Scans
The results of thallium scan interpretation for each of the observers and for the consensus of the three observers are shown in The thallium scan in this patient ( fig. 5) showed dilatation of the left ventricle and reduced thallium uptake in the anteroseptal and apical segments corpared with the posterolateral segments. Autopsy failed to show librosis or necrosis in the anteroseptal wall, but a transverse section of the heart ( fig. 6 ) clearly showed that the anteroseptal wall was thinner than the posterolateral wall. This difference in the thickness of the left ventricular walls could explain the relative difference of thallium uptake in the anteroseptal and posterolateral segments.
Discussion
All patients with idiopathic dilated cardiomlyopathy in this study showed perfusion defects on thallium scans that were similar to those in patients with coronary artery disease. There was no significant difference in the incidence of the mean number of setments involved, the percent of left ventricular circumference involved, and the number of vascular areas involved in Vocn 66, No 4, OCIOBEIR 1982 the cardiomyopathy and coronary artery disease patients. Reversible perfusion defects with redistribution on the 4-hour scan, usually a reliable sign of myocardial ischemia and coronary artery disease,5 6 were also EX R found in patients with cardiomyopathy. Only complete perfusion defects with no thallium uptake were more common in the coronary artery disease patients, and fig. 6 ). Disproportional dilatation of the ventricle may lead to a relative difference in the density of radioactivity per unit area of myocardium despite a similar myocardial tracer distribution per unit mass of tissue. '9 In the above example, uptake of thallium in the thinner anteroseptal myocardium was normal, but spread over a larger area, which resulted in a relative perfusion defect when compared with the thicker posterolateral wall. Changes in left ventricular geometry occur in patients with idiopathic dilated cardiomyopathy4 and may account for constant perfusion defects on thallium scans.
In contrast to constant defects, thallium defects that show redistribution on the 4-hour scan suggest reversible myocardial ischemia. In our patients with cardiomyopathy, reversible defects could not be explained by regional differences in coronary blood flow. Thallium uptake by myocardial cells also depends on factors other than coronary blood flow.'8 9°In cardiomyopathy, the myocardial cell membrane in some areas of the heart may be abnormal, which results in different rates of thallium uptake. Reversible defects may also result from a change in left ventricular geometry between the time of the exercise and redistribution scans. 9 Reversible thallium defects in the absence of significant coronary artery disease have been associated with exercise-induced spasm)' mitral valve pro lapse23 and aortic stenosis, 2 all of which were excluded in our patients with cardiomyopathy. 
